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Abstract 

This article develops the notion that virtues can be utilized as a means of 
understanding the professional expertise that science teachers demonstrate 
when they deal with socioscientific issues. Socioscientific issues are those 
contentious issues that connect science to the society in which it operates — 
environmental issues being a prime example. We begin by accepting that 
both the cognitive and the affective facets of teaching represent a profes- 
sional expertise that can be discussed using a moral language of virtues. 
These virtues are trust, care, courage, honesty, practical wisdom, and fair- 
ness. In developing our notion, we draw on the work ofZeidler, Sadler, 
Simmons, and Howes, who have argued that an exploration of four peda- 
gogical elements (the nature of science, classroom discourse, cultural issues, 
and case-based issues) constitutes a research-based model for addressing 
moral education in the context of science education. It is our purpose to 
investigate the ecological validity of using virtues as descriptors of teacher 
professional expertise within each of these issues. 

Resume 

Cet article explique la notion que la vertu pent etre un moyen de compren- 
dre I'expertise professionnelle que les enseignants en science demontrent 
lorsqu’ils jonglent avec les enjeux socioscientifiques. Les enjeux socioscien- 
tifiques sont ces controverses qui lient la science d la societe dans laquelle 
elle fonctionne - les enjeux de I’environnement en sont un exemple primor- 
dial Nous commenqons par accepter que lesfacettes et affectives et cogni- 
tives de I’enseignement representent une expertise professionnelle qui pent 
etre examinee a I’aide d’un langage ethique de la vertu. Ces vertus sont la 
confiance, I’attention, le courage, I'honnetete, la sagesse pratique et I'equite. 
En expliquant notre concept, nous nous appuyons sur le travail de Zeidler, 
Sadler, Simmons et Howes, qui a soutenu qu'une etude de quatre elements 
pedagogiques (la nature de la science, la discussion en classe, les enjeux cul- 
turels et les problemes d'etude de cas) constitue un modele base sur la 
recherche pour aborder I’education morale dans un contexte d’education 
scientifique. Notre but est d’etudier la validite ecologique de I’utilisation de 
la vertu a litre de descripteur de I’expertise professionnelle de I’enseignant 
dans chacun de ces enjeux. 
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Introduction 


In many education jurisdictions, environmental education is infused into the 
science curriculum. This infusion requires students to not only understand the 
science behind environmental issues, but also equip them to “deal with the 
impacts of science on society, and this requirement brings in issues that relate 
to human values” (Ontario Ministry of Education, 1999, p. 3). In order to 
accept this challenge, there is an ongoing conversation within science edu- 
cation as to how best provide students with “meaningful experiences 
[around] controversial, socially relevant issues” such as the environment 
(Sadler, Amirshokoohi, Kazempour, & Allspaw, 2006, p. 353). It is the devel- 
opment of a professional expertise in response to this challenge that is the 
focus of this article. 

In their teaching, secondary teachers develop a professional expertise that 
includes the construction of a common identity as subject teachers, the 
negotiation of meaningful knowledge, and engagement in the task of improv- 
ing teaching and learning within classrooms and within schools (Avery &. 
Carlsen, 2001; Grossman, Wineburg, 6i Woolworth, 2001; Helms, 1998; 
Little, 2003; Wildy & Wallace, 2004). This expertise can be described using 
a moral language of virtues; trust, care, courage, honesty, practical wisdom, 
and fairness (Sockett, 1993). In seeking to understand the expertise that teach- 
ers bring to their teaching, and the importance of the individual teacher in 
the task of teaching socioscientific issues, we believe that an understanding 
of these virtues is central. 

In this article we develop the notion that virtues can be utilized as 
descriptors of professional expertise in the context of socioscientific issues. 
Further, we demonstrate the ecological validity of our notion by discussing 
it in relation to the empirical framework for functional scientific literacy 
described by Zeidler, Sadler, Simmons, and Howes (2005). This framework 
involves the four elements of nature of science issues, discourse issues, cul- 
tural issues, and case-based issues. 


Theoretical Framework 

Socioscientific issues can be defined as “societal dilemmas with conceptual, 
procedural, or technological links to science” (Sadler &. Zeidler, 2004, p. 5). 
This definition is not to argue that science and society are independent 
human constructs, for science is inseparable from the society in which it devel- 
ops. As dilemmas, socioscientific issues are generally contentious, given 
the number of perspectives from which they can be perceived, the lack of 
definitive answers to the questions which they pose, and their frequent 
moral considerations (Hodson, 2003; Kolsto et al., 2006; Sadler, 2004; 
Sadler & Zeidler, 2004). Further, the ability to carefully consider and negotiate 
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socioscientific issues is an increasingly important goal of science education 
(American Association for the Advancement of Science, 1 989; Organisation 
for Economic Co-operation and Development, 2001 ; Sadler, 2004; Sadler et 
al., 2006). Environmental issues, in the widest sense of the phrase, can be 
described as socioscientific issues. 

In the consideration of socioscientific issues, three moral philosophies are 
applicable; deontology, consequentialism, and care-based morality (Sadler &. 
Zeidler, 2004). Deontology Is founded on moral rules or principles that 
guide an individual’s decision-making and behaviour. This means that 
“individuals employing deontological reasoning solve moral problems by 
considering principles relevant to the act of the decision itself Irrespective of 
the potential consequences” (Sadler & Zeidler, 2004, p. 6). Consequentialism 
is predicated on the perceived outcomes of any decision, with a decision that 
produces the greatest positive outcome becoming the “most morally correct 
option” (Sadler & Zeidler, 2004, p. 7). Care-based morality rejects the notion 
that there is a single method for resolving moral issues. Rather than principles 
or calculations, this perspective stresses relationships in which “emotions such 
as sympathy and empathy contribute significantly to decisions and actions” 
(Sadler &. Zeidler, 2004, p. 7). 

Whichever philosophical perspective is chosen there remains the impor- 
tant point that the individual teacher(s) involved in a situation must recognize 
the existence of a moral dimension (Kolsto, 2001 ; Kolsto et al., 2006; Sadler, 
2004; Sadler 5 l Zeidler, 2004). This is a clear and present challenge for 
teachers, as it has been suggested that the “moral aspects of socioscientific 
issues are primary determinants of student decision-making” (Sadler & 
Zeidler, 2004, p. 22). Failure to attend to the moral and ethical considerations 
of socioscientific issues that are important to students, such as the environ- 
ment, may act to degrade the efficacy of what is taught and “encourage the 
tendency for students to isolate school science from their everyday experi- 
ences” (Sadler & Zeidler, 2004, p. 22). Individual teachers, it would seem, must 
also construe socioscientific issues as moral issues, especially if they are act- 
ing as the “final arbiters of morality” (Sadler &. Zeidler, 2004, p. 7). This crit- 
ical role of the teacher as a “final arbiter of morality” raises three important 
considerations for science teachers dealing with socioscientific issues. These 
are the need for specificity in the content that students are taught, the need 
for topics to possess relevance for students, and the need to present peda- 
gogically appropriate knowledge to students (Kolsto, 2001). These consid- 
erations encompass the cognitive and affective domains of teaching and 
teacher professional expertise. As such, they lead us to consider virtues as a 
potential descriptor for that expertise. 

The reason for considering the utility of virtues as descriptors of 
professional expertise is that professional virtues are “those acquired moral 
qualities that are embedded in the social practice of teaching and that are 
necessary to the particular professional task” (Sockett, 1993, p. 62). Specific 
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research into socioscientific issues and teachers’ perceptions of the place of 
values and ethics in science found that 19 of 20 science teachers 
“acknowledged a significant role for values and ethics in science” (Sadler et 
al., 2006, p. 360). Allchin (1999) states that a disregard for the importance 
of ethics in science education is to deny a richer understanding of the 
nature of science: “a deeper understanding of science, values and objectivity 
... supports a mandate for discussing values in the classroom” (p. 9). 
Socioscientific issues, it has been claimed, “focuses specifically on 
empowering students to consider how science-based issues and the decisions 
made concerning them reflect, in part, the moral principles of virtues that 
encompass their own lives, as well as the physical and social world around 
them” (Zeidler et al., 2005, p. 360). This link between virtues and practice is 
important as it commits a professional teacher to both acquire and live out 
certain beliefs (Lovat, Schofield, Morrison, & O’Neill, 2002). In the contentious 
field of socioscientific issues education, this linkage is fundamental as a 
dissonance between rhetoric and action is open to the charge of hypocrisy. 

There is a problem, however, in using virtues in a post-industrial socie- 
ty. The problem is that moral qualities may no longer be seen as “embedded 
in the social practice” (Sockett, 1993, p. 62), but may have already been 
decontextualized and supplanted by government mandate. This is the point 
that Wells (1998) makes: 

Classical virtues had always been thought about in relation to the community in 
which a person lived. To act justly was not an internal attitude, but the practice 
of what was upright in a context where that moral virtue had been put to the test. 
When we come into the modern period, and as communities begin to disappear, 
the virtues come to stand alone, out of the social context in which they had for- 
merly been understood. (p. 15) 

While the language of virtues can be traced at least back to Aristotle 
(Trans. 1962), the process of decontextualizing virtues began during the Age 
of Enlightenment in the 1 8'*^ and 1 9'*^ centuries. At this time, they began to 
lose their pre-eminent role in the conduct of the civil society, to be replaced 
by rules, and finally, by government regulation: 

when the virtues were thus privatised, when they were disengaged from private 
life, that life had to be governed, not by morality, but by social rules that became 
etiquette. It was these rules that replaced the virtues, and these rules have now 
been replaced by government regulation and by litigation. (Wells, 1998, p. 15) 

Sockett (1 993) acknowledges the replacement of the virtues by mandate, 
stating that “in loco parentis has been replaced by due process” (p. 22). This 
does not mean, however, that virtues have lost their potential as descriptors 
of professional expertise. For education, and specifically teaching, is a moral 
undertaking that includes the moral and ethical growth of students (Loving, 
Lowy, & Martin, 2003). 
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Kidder (1994), assuming a deontological perspective, describes eight 
universal values that he believes are essential for the development of moral 
conditions in the 21^' century. These values are love, truthfulness, fairness, 
freedom, unity, tolerance, responsibility, and respect for life. Newell and 
Rimes (2002) state that these values — or virtues— “apply regardless of the 
religious or secular tradition in a school” (p. 94). Lovat (1994, 1995) argues 
that the biomedical ethics of autonomy, justice, non-malfeasance and 
beneficence have a role in shaping the practice of teachers. These 
authoritative ethics can only be effectively communicated to students if 
the teacher demonstrates “consistency of theory and practice, ideas and 
action” (Lovat et al., 2002, p. 129). For the analysis of the work of the 
teachers in our study, we shall utilize the virtues of honesty, courage, care, 
fairness, and practical wisdom proposed by Sockett (1993). While we 
acknowledge the importance of both human-centred and life-centred ethics 
(Mortari, 2004), we believe that a language of virtues offers a useful way of 
examining teachers’ professional expertise in the context of socioscientific 
issues. This language, therefore, needs to be more fully explicated in the 
context of this article. 


The Virtues 

Honesty is the virtue that serves as the basis on which social life is constructed 
(Sockett, 1993). This virtue contains several components, each of which is 
important for the professional teacher to demonstrate. The first of these com- 
ponents is an understanding of the difference between fact and fiction, the 
ability to distinguish the real from the imaginary, and a willingness to teach 
this understanding to students. This understanding can be difficult to acquire 
and teach, as it covers a range of potential areas in which the distinction 
between fact and fiction, and real and imaginary, can become blurred for a 
variety of factors. These include a neglect of those facts that may be con- 
sidered, rightly or wrongly, to be inconsequential or unpalatable to the 
teacher. It may also include a failure to explore alternative perspectives on the 
topic that is being taught, although this would depend on the developmen- 
tal stage of the student. The personal bias of a teacher may also come into 
play, as well as a deliberate or unintentional misrepresentation of the truth. 
These factors are of particular relevance in relation to complex socioscientific 
issues, in which teachers express an ill-preparedness and lack of resources 
in dealing with controversies (Levinson, 2004; Sadler et al., 2006). 

Second, teachers need to display a concern for the truth, as opposed to 
falsity in any situation, and for how the truth is to be sought after. It is not 
enough to simply question, it is a case of which question will most decisively 
facilitate the search for the truth in the content (Sockett, 1 993). Obviously, there 
will be times when there is no position that could be described as the truth, 
and in this situation it is important to rigorously examine what information is 
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known. In such a case, questions should be deployed that vigorously examine 
different positions, with the express aim of facing hard choices and making 
decisions about what is considered truthful. Facilitation of opportunities for 
presenting and challenging arguments allows students to consider the “quality 
of claims, warrants, evidence, and assumptions among competing positions” 
(Zeidler et al., 2005, p. 365). The provision of opportunities that allow for 
argumentation around socioscientific issues are an important aim of science 
education (Aikenhead, 2000; Driver, Newton, &. Osborne, 2000). 

However, attempts to support this notion of what is true are difficult in 
an increasingly pluralistic society. Students, therefore, need to be taught an 
“ethic of belief” (Sockett, 1993, p. 67) that is based on evidence, if they are 
to face the moral complexity of the world as autonomous moral agents. In 
socioscientific decision making, research suggests that individuals give pri- 
macy to values, ethics, societal concerns, and persuasiveness over scientif- 
ic evidence (Bell &. Lederman, 2003; Sadler, Chambers, & Zeidler, 2004). From 
an ethical perspective, the evidence presented in classrooms needs to fulfill 
two criteria. First, the evidence needs to be factually true and morally 
acceptable. Second, the evidence should help the student develop the con- 
nection between belief and truth; that is, the student should learn to believe 
in what is true, or in what has good evidence. The aim of teaching such an 
ethic based on evidence is to permit students to function as citizens in “a com- 
plex democratic society that Is riddled with hard choices demanding atten- 
tion to evidence” (Sockett, 1993, p. 67). The development of such reasoning 
skills is central for the promotion of socioscientific issues in science educa- 
tion (Zeidler et al., 2005). The principle of autonomy comes Into this aim, as 
It is a principle that “assumes that the individual is responsible for, and should 
therefore determine the direction of, his or her own life” (Lovat et al., 2002, 
p. 128). As Aikenhead (1990) states, “to be intellectually Independent is to 
assess, on one’s own, the soundness of the justification proposed for a 
knowledge claim” (p. 132). This link between autonomy and authentic 
knowing has been widely discussed in the literature over the past four 
decades (Lovat et al., 2002). 

In teaching such an “ethic of belief” and developing the autonomy of the 
student, it is not simply a case of presenting information to a child; the 
teacher must also model and live such an ethic in all his or her teaching. Lovat 
et al. (2002) state that there is “a particularly strong responsibility on a 
profession charged with the teaching of morality to be seen as practising it as 
well” (p. 128). 

Trust is another component of honesty. Trust is totally dependent on the 
absence of deceit if it is to be regarded as authentic (Sockett, 1 993). Trust can 
be lost through a failure to state the truth, for whatever reason, or through the 
misuse of authority to gain control. Professional teachers who care about the 
truth will not misrepresent the status of knowledge; they will recognize 
that there are other ways of questioning knowledge, and pass this on to their 
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students. To do this, however, often requires the second virtue of courage. 

Courage as a moral quality can be defined as “deliberate, practical 
reasoning In circumstances of difficulty, turbulence or trouble” (Sockett, 
1993, p. 71). Courage, as such, can exhibit a variety of characteristics 
(Sockett, 1993). It may Include a long-term commitment to ideals that are 
closely held. Hence, It Is not related solely to fear or to physical action. Finally, 
courage will be evident in many different social and institutional practices. 
Within education, courage is needed in the pursuit of the truth in— at 
times— difficult circumstances. Learners, when operating in a difficult context, 
often need to be encouraged. Such a context may be the learning of new 
material, learning a new skill, or learning to concentrate to resolve a difficulty. 
To encourage a student Is a moral act, with a purpose to “get children to learn 
whatever Is to be learned and also to summon up their will in those situations 
of difficulty” (Sockett, 1993, p. 74). Teachers are also required to demonstrate 
courage in the out-of-class place described by Clandinin and Connelly 
(1995). Teachers are often confronted with changes imposed by those who 
desire to implement “new and imaginative educational reforms”; in these 
confrontations, teachers have the ability to rise to the challenge and take 
charge of their “moral professional landscape” or to be subversive and tell 
“cover stories” that agree with what the reformers in the conduit want to hear 
(Clandinin 5 l Connelly, 1995, pp. 162-163). Which path is taken depends, in 
large part, on the congruency of the reforms with the teachers’ desire to 
change (Hargreaves, 1994). 

The third virtue that Sockett describes is care, a notion that has become 
a “staple of educational scholarship” (Schultz, 1998, p. 373). From a care 
perspective, to ignore the import of emotion, politics, and societal influences 
In scientific decision making is “not only Impossible, but dangerous” (Zeldler 
et al., 2005, p. 368). Noddlngs, In particular, has made several contributions 
to the discussion of this virtue. There are three major tenets to Noddings’ 
conceptualization of care. The first of these is that each human being is unique. 
Second, building on this individual uniqueness, there is a unique relation 
between two people (the carer and the cared-for) In which each maintains the 
otherness of the other (Noddings, 1992). Third, in caring, we “treat each 
situation and each cared-for (person) as unique” (Schultz, 1998, p. 375). In 
a caring relation, which is a dynamic, but equal relation, there Is no 
judgement of the other person, and the carer has the responsibility to 
respond to the cared-for “in a way that furthers the others’ purpose or 
project” (Noddings, 1992, p. 16). Caring requires action and the development 
of an attitude by those who are cared-for to become, in turn, carers (Schultz, 
1998). Finally, Noddings argues that caring has a naturalistic base; others such 
as Schultz disagree, seeing it as a social practice that can be learned. 

In relating caring to communities in general and schools in particular, 
there are a number of features that characterize an authentic community 
(Noddings, 1996). Authentic communities avoid “tendencies towards 
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parochialism, conformity, exclusion, distrust (or hatred) of outsiders and coer- 
cion” (Noddings, 1996, pp. 258). Authentic communities also offer individ- 
uals the opportunity to “be part of something significant” (p. 260). As such, 
communities offer opportunities for student development when they open 
“up the horizons from within which science and self are understood and con- 
tribute to the evolution of both” (Kozoll 5 l Osborne, 2004, p. 170). This 
conceptualization of caring is in contrast to ethics, which are based on prin- 
ciples, which, while not unimportant, are seen to be fundamentally mascu- 
line in nature and treat individuals as comparable and classifiable (Noddings, 
1989). Critics of Noddings believe that caring, without an ethic, such as jus- 
tice, to support it, is unable to provide protection against oppression or 
make a commitment “to those who cannot be cared for directly” (Schultz, 
1998, p. 373). Justice is thus the fourth virtue discussed by Sockett (1993). 
This leads to a need for the examination of other virtues that impinge upon 
Noddings’ conceptualization of caring, non-maleficence and beneficence. 

Non-maleficence and beneficence are two biomedical ethics that Lovat 
et al. (2002) believe have a powerful role to play in the guidance of teacher 
practice. Non-maleficence reflects a requirement that the conduct of a 
professional does not harm or injure another person. For teachers, this 
includes not just the physical wellbeing of students, but also the intellectual 
health of the student. This being the case, it is possible that teachers are in 
a position to cause “intellectual harm” through poor pedagogy, poor subject 
knowledge, and poor, or unfair, assessment (Lovat et al., 2002, p. 129). 
Beneficence is a general ethical principle under which the ethical person has 
a “duty to engage in conduct that is aimed at the good and wellbeing of 
others” (Lovat et al., 2002, p. 129). For teachers, this involves a duty to develop 
both the physical and intellectual wellbeing of those students in their care 
(Peters, 1972). 

The fourth virtue described by Sockett (1993) is fairness. This virtue, also 
called justice, is, along with truth, described as being “uncompromising” 
(p. 81). The essence of fairness is found in Aristotle’s axiom that justice 
consists of treating equals equally and unequals unequally— but in proportion 
to their relative differences (Sockett, 1993). Justice also gives a clear 
expectation of what a society believes is appropriate for the relationships 
between members of that society (Lovat et al., 2002). There are also two types 
of justice to consider (Sockett, 1993). The first is distributive justice, where 
consideration is given to the distribution of benefits; the second is retributive 
justice, where the consideration is to right a wrong, or punish a law-breaker. 
Relating these notions to teaching, there are three issues that need to be 
addressed: the distribution of time and attention to students’ intellectual and 
social needs in a way that is fair to all within the class, the imposition of 
sanctions and discipline, and the monitoring of the deployment of teachers 
in a way that can be considered fair to both teachers and students, 
irrespective of their status (Lovat et al., 2002). 
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The fifth and final virtue is that of practical wisdom. Wisdom is described 
as a quality of reflectiveness and judgement that assists in answering the ques- 
tion “what to do and why?” In Sockett’s (1993) view, it includes subject knowl- 
edge or episteme (content), and pedagogical skills or techne and phronesis 
(method). The Ontario College of Teachers’ “Standards of Practice” (1999) 
express the same belief: 

Professional knowledge is the foundation of teaching practice. Members of the 
Ontario College of Teachers know the curriculum, the subject matter, the student, 
and teaching practice. They know education-related legislation, methods of 
communication, and ways to teach in a changing world, (pp. 5-6) 

The United States National Board of Professional Teaching Standards 
“Policy Position” (1989) makes a similar statement in the second of five core 
propositions: 

National Board Certified teachers have a rich understanding of the subject(s) that 
they teach and appreciate how knowledge in their subject is created, organized, 
linked to other disciplines and applied to real world settings. While faithfully 
representing the collective wisdom of our culture and upholding the value of 
disciplinary knowledge, they also develop the critical and analytical capacities of 
their students, (p. 1) 

In concluding this discussion on the dimension of professional expertise, 
we believe that it is hard to go past what Sockett (1993) writes concerning the 
moral imperatives of both teaching and learning: 

. . . just as we have lost some of our moral sensibilities because we have stopped 
using a moral vocabulary, so we will lose much more if we ignore our world 
culture, its history, artefacts, conventions and styles; and settle for some empty 
hybrid like critical thinking. A teacher cannot understand many practical issues 
within teaching without being learned, (p. 86) 

It is imperative that teachers cater to both the intellectual and moral 
growth of their students. Science teachers have a number of potential strate- 
gies for this development, among them the use of controversial socioscien- 
tific case studies (Simmons & Zeidler, 2003; Zeidler et al., 2005) and the devel- 
opment of a consensus through discourse (Kolsto, 2001). As the Ontario 
Curriculum Grades 11 and 12 - Science (Ontario Ministry of Education, 2000) 
succinctly states, “there is no single correct way to teach or learn” (p. 8). 


Ecological Validity 

Zeidler et al. (2005) argue that exploration of four pedagogical issues (nature 
of science, classroom discourse, cultural, and case-based) constitutes a 
research-based model for addressing moral education in the context of 
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science and environmental education. It is our purpose here to investigate the 
ecological validity of using virtues as descriptors of teacher professional 
learning within each of these issues. 

Nature of Science Issues 

There is evidence that students who possess naive conceptions of science will 
“distort whatever data, evidence, or knowledge claims are available to them 
for the purpose of supporting a predetermined viewpoint” (Zeidler et al., 2005, 
p. 363). Thus an “ethic of belief” in science education needs to guide them 
“in the process of synthesizing and applying their understanding of the 
nature of science as they evaluate and make decisions regarding socioscientific 
issues” (Zeidler et al., 2005, p. 364). This is an important consideration when 
dealing with the science behind many current issues such as global warming 
and genetically modified foods. This teaching of an “ethic of belief” is 
important if an individual is to function autonomously in a difficult, complex 
society. Individual autonomy is crucial, as autonomy allows for the authen- 
tic knowing that is needed in such a society. The teaching of such an evidence- 
based ethic may potentially provide for the capacity for individuals to utilize 
their reasoning capacities when confronted by other forms of knowledge, 
“based on the merit of supporting evidence in everyday life” (Zeidler et al., 
2005, p. 365). Such a capacity founded on evidence that is factually true, 
morally acceptable, and which assists the student to develop the connection 
between belief and truth, provides a firm foundation for the development of 
an individual’s autonomy (Lovat et al., 2002). 

Discourse Issues 

The use of classroom discourse as a strategy for investigating socioscientif- 
ic issues has great potential value for the development of an “ethic of belief” 
and the virtues that are implied in it (Khishfe 6i Lederman, 2006; Zeidler et 
al., 2005). Discourse around the nature of science provides students with a 
context to develop capacities for dealing with dynamic situations (Driver, 
Newton, & Osborne, 2000). Explicit attention to discourse, whether or not it 
is integrated within regular science content, has been demonstrated to 
improve students’ understandings of the nature of science (Khishfe & 
Lederman, 2006). For teachers to engage with students in issues which are 
tentative, empirical, subjective, and creative requires a high level of practical 
wisdom and courage. Practical wisdom and courage may allow a teacher to 
develop strategies that both accurately represent their subject while con- 
currently dealing with the simultaneous pressures to cover content and 
attend to students’ “moral commitments, emotions and moral behaviour” 
(Zeidler et al., 2005, p. 366). However, the growth of practical wisdom 
should not be seen as the exclusive responsibility of an individual teacher. 
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Levinson (2004) suggests that, given the complexities of developing dis- 
course within their classrooms, teachers may benefit from specific professional 
learning opportunities in argumentation and discourse. 

Cultural Issues 

Cultural issues impinge significantly on the classroom treatment of 
socioscientific issues, particularly given the diversity of student beliefs now 
found in classrooms. From a reliance on the primacy of moral principles, 
cultural issues are now seen to also include “care, emotion and contextual 
factors” (Zeidler et al., 2005, p. 367). This is an important change in 
emphasis, given the importance of emotions in considering socioscientific 
issues (Noddings, 1992). Further, it becomes imperative that students be given 
the opportunity to develop the use of both rationality and emotion in their 
responses to socioscientific issues (Zeidler et al., 2005). For teachers trained 
in the sciences, heavily reliant on logical-scientific knowledge, rather than 
narrative knowledge (Bruner, 1986), this may present challenges. It is our 
contention that the virtues are powerful descriptors of the forms of 
professional expertise that teachers may need if they are to “foster classroom 
environments that encourage the expression of diverse perspectives” (Zeidler 
et al., 2005, p. 369). In terms of teacher professional expertise, the two virtues 
which speak most clearly to the importance of cultural issues are those of care 
and fairness. Care because of the clear link between it and critical 
considerations of socioscientific issues (Noddings, 1992; Zeidler et al., 2005) 
and fairness due to the need for teachers to ensure that their classrooms are 
value-fair (Loving, Lowy, &. Martin, 2003). 

Case-Based Issues 

Students will be confronted with myriad socioscientific issues during their 
lifetimes. Case-based issues seek to prepare students to deal with these 
issues by involving them in issues that “embrace both their intellect and their 
sense of character” (Zeidler et al., 2005, p. 369). A cursory examination of case- 
based issues and the various protocols developed for their use in classrooms 
highlights the foundational importance of the virtues (Keefer, 2003; Kolsto, 
2000; Pedretti, 2003). Each protocol relies on students accessing, evaluating, 
and synthesizing information which then informs their decision. This decision 
must be justifiable and made available for evaluation and review. Virtues 
impinge at each stage of these protocols. For example, the accessing and 
evaluation of information requires honesty, truth, and an “ethic of belief.” 
Likewise, the presentation and justification of one’s work to peers requires a 
measure of courage in oneself and trust in the feedback received. In promoting 
the use of virtues within the classroom, teachers can provide an environment 
in which students can construct knowledge “that is at once personally 
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relevant and socially shared ... that may be in conflict with one’s existing 
conceptions regarding socioscientific moral and ethical issues” (Zeidler et al., 
2005, p. 371). Such an environment, we would submit, is highly educative. 


Final Comments 

We have proposed that teacher professional expertise in the area of socio- 
scientific issues can be described using a theoretically robust language of 
virtues. It is our contention that the virtues of trust, care, courage, honesty, 
practical wisdom, and fairness offer a language that describes the teacher pro- 
fessional expertise required of the empirical model for reasoning around socio- 
scientific issues developed by Zeidler et al. (2005). The four issues at the heart 
of this model (nature of science, classroom discourse, cultural, and case-based) 
require teachers, we believe, to both acquire and live out the virtues. Through 
the explicit incorporation of virtues into their teaching, teachers may empha- 
size the “epistemological foundations, moral and ethical development and 
emotional aspects of learning science” (Zeidler et al., 2005, p. 371). In 
these uncertain times, such an emphasis is imperative. 
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